I. INTRODUCTION
The nuclei in the A=130 mass region show a transition from vibrational to tri-axial and for this reason have attracted much interest for nuclear structure calculations as they are a good test case for models. It should also be noted that in this mass region there are several nuclei that decay by double beta decay. The possibility to use this decay mode for studying neutrino process increases the interest in their structure.
In recent papers [1] [2] [3] [4] [5] [6] , detailed level schemes of 123, 125, 127, 129, 131 Te are presented including new data on spectroscopic factors for the single-neutron stripping reactions as obtained from (d, p) reactions. A notable calculation has appeared recently [7] of nuclei in this mass region in the IBA-2 model for the purpose of predicting the double-beta decay matrix element. In the present work we will focuss on the odd-neutron nuclei in this mass region and consider them in the framework of the Interacting Boson Model (IBM) and its extension to oddmass isotopes, the Interacting Boson-Fermion Model [9] (IBFM).
In a recent paper [8] a comprehensive and detailed calculation is presented for the Z=52-62 even-mass neutrondeficient nuclei in terms of the IBM framework. This calculation shows a change of structure from spectra close to the vibrational limit U(5) for Te isotopes evolving to almost tri-axial, near O(6), for the Xe isotopes.
Several theoretical and experimental [10] [11] [12] [13] [14] [15] [16] ] studies have been applied to level schemes and electromagnetic transition rates in different odd-mass Xe and Ba isotopes, in stark contrast with the rare attention given to spectroscopic factors which are very sensitive to details of wave functions and therefore can provide a fine test of the model. In a recent work [16] the IBFM is used, in a in some sense very similar calculation as presented here, to obtain a description for positive parity levels in two odd-mass Xe-isotopes based on coupling the 3s 1/2 , 2d 3/2 , 2d 5/2 , 1g 7/2 single-particle levels to the even-mass cores. No results for negative parity levels, based on the 1h 11/2 negative parity single-particle level, were presented. In the present work we have set out to obtain a consistent description of positive and negative parity states of the even-odd Tellurium isotopes, 123, 125, 127, 129, 131 Te, and even-odd Xenon isotopes, 125, 127, 129, 131 Xe, which have 52,54 protons and 71-79 and 71-75 neutrons respectively. These nuclei are therefore described in the IBFM by the coupling of the degrees of freedom of a single neutron in the 3s 1/2 , 2d 3/2 , 2d 5/2 , 1g 7/2 , and 1h 11/2 single particle levels (the complete 50-82 major shell) to the even-even cores as described in [8] . This allows us, for the first time, to perform unified calculations for the positive and negative parity states of the even-odd Te and Xe isotopes using the same interaction strength for both parities.
The fact that the same coupling is used for positive and negative parity states allowed us to introduce another new aspect in the calculations. In the present calculations the quasi-particle energies and occupation probabilities are not obtained from a BCS calculation but adjusted to reach an optimal fit to the data. To do so realistically it is necessary to consider also the spectroscopic factors in the calculation as these depend very sensitively on the s.p. occupation probabilities.
In Section II, the details of the model will be described. In Sec. III and IV the results on energy levels and electromagnetic transition rates will be presented, and in V the results of spectroscopic factors. This final step is parameter free and provides a unique test of the model. Our calculations in good agreement with the a valuable data.
parts,
where, H B is the usual IBM-1 Hamiltonian [18] , describing the even-even core, H F is the fermion Hamiltonian containing only one-body terms (since the effective degrees of freedom of only a single fermion is coupled to the bosons), and V BF is the boson-fermion interaction describing the interaction between the fermion and the bosons of the even-even core nucleus [19] . The one-body term is written as
where ε j denotes the quasi-particle energies and a † jm and a jm are the creation and annihilation operators for the quasi-particle in the eigenstate |jm .
The boson-fermion interaction V BF is described in terms of three contributions; i) a monopole interaction which is characterized by the parameter A 0 , ii) a quadruple interaction [17, 20] characterized by Γ 0 , and iii) the exchange of a quasi particle with one of the two fermions forming a boson [21] , characterized by Λ 0 , and is a consequence of the Pauli principle for the quadrupole interaction between protons and neutrons [19, 22] . The full expression is written as
where : : denotes normal ordering whereby contributions that arise from commuting the operators are omitted and a jm = (−1) j−m a j−m which implies
The monopole interaction plays a minor role in the actual calculations.
The dominant terms in Eq. (3) are the second and the third terms, which arise from the quadrupole interaction. The remaining parameters in Eq. (3) can be related to the BCS occupation probabilities v j of the single-particle orbits,
where Q j j are single particle matrix elements of the quadruple operator and
are the structure coefficients of the d-boson deduced from microscopic considerations [19] . The occupation probabilities and the quasi-particle energy of the single-particle orbitals can in principle be obtained by solving the gap equations. In the present calculations we have taken them as free parameters in addition to the strengths Λ 0 , Γ 0 and A 0 to obtain the best fit to the excitation energies. [25] . For each level the excitation energy in keV is given as well as the spin (× 2) and parity.
III. EXCITATION ENERGIES
The Hamiltonian, Eq. (1) was diagonalized using the computer program ODDA [24] in which the IBFM parameters are identified as A 0 = BF M , Γ 0 = BF Q and Λ 0 = BF E. In the present study of the 125,127,129,131 Xe and 123,125,127,129,131 Te isotopes we have used the complete 50-82 major shell, the 3s 1/2 , 2d 3/2 , 2d 5/2 , 1g 7/2 , and 1h 11/2 single particle orbits, for the odd-neutron quasi particle. The quasi particle for these calculations is the fermion degree of freedom, describing a neutron hole, that is coupled to the bosons of the even-even may occupy. For the description of the even-even cores we have used the parameters as given in [8] . The use of the complete model space allows us, for the first time, to perform a comprehensive and unified calculations for the positive and negative parity states of the neutron-poor even-odd Te and Xe isotopes.
As part of our strategy to have a unified description we have tried, and succeeded, to keep the same values for all isotopes for the interaction strength of the Quadrupole, Exchange and Monopole forces, see Eq. (1). We have been able to obtain good results for all isotopes Table I and Table II with the values obtained in the literature. From these tables it will be clear that the values used in different works can differ greatly which stresses the need for the comprehensive approach we have taken. The differences are especially large for the strength of the exchange force although also in the strength of the quadrupole force substantial differences are seen. It should be noted that the effect of the strength . of the quadrupole and exchange forces is modulated by the occupancy factors. By performing an overall fit to a larger series of isotopes and by including positive as well as negative parity states the freedom in the choice of the interaction strength is strongly limited. The strength of the Monopole force does not have a very large effect on the results. The quasi-particle energies and occupation probabilities were allowed to vary across the isotopes to get an optimal fit to excitation energies. At the same time we have kept an eye on single-particle transfer amplitudes (discussed in Section V) as these are very sensitive to the occupation probabilities. The used single-particle parameters are given in Table III for Xe and in Table IV for Te. Since only on the relative quasi-particle energies enter in the calculation of excitation energies we have set the lowest energy to zero. For Xe one observes that the energies as well as the occupation probabilities vary gradually over the mass range. For the Te-isotopes ones observes a similar gradual trend, with a minimum in the quasi=particle energies for the g 7/2 and h 11/2 orbits near 125 T e and a maximum for the d 5/2 close to 127 Te. Based on the single particle energies as given in [14] , we have decided to include the 1h 11/2 level and exclude the 1h 9/2 orbit. With its much larger quasi-particle energy it is expected that the influence of the 1h 9/2 orbit on the energy spectrum will be small. Fig. 1-9 for positive and negative parity states. In general a very good agreement is obtained for the spectra of all isotopes up to rather large excitation energies. Since for these isotopes the levels can not really be arranged in clear bands that are connected by strong B(E2) transitions we have arranged the positive parity levels, where the level density is highest, by spin. This induces least bias in plotting and comparing the experimental levels with the calculations. We have tried to be complete in plotting the lowest few levels for each spin, unfortunately the spin assignments in the data are sometimes ambiguous. In 125 Xe, for example all levels have an ambiguous parity assignment. In the figures we have therefore indicated only the preferred parity assignments.
In general the level density for a given spin and parity is rather high which makes it difficult to make a clear link between the data and the calculated levels. However there are many quantitative features that that are well reproduced in the calculations. For example, in 127 Te the high density of calculated 5/2 + levels agrees well with the data. For other isotopes, unfortunately, many of the spin assignments are not clear. .
IV. ELECTROMAGNETIC TRANSITION PROBABILITIES
Electromagnetic transitions give a good test of the model wave functions where in particular the extent to which two wave functions have similar single particle components. In general, the electromagnetic transition operators are written as the sum of two terms, the first of which acts only on the boson part of the wave function and second only on the fermion part,
where Q B has been defined in Eq. (3), Q j j are single particle matrix elements of the quadruple operator, and e b and e ν are the boson and fermion effective charges respectively. The M1 transition operator is given by
where, g b = 0.3 µ N is the boson g-factor determined by the magnetic moment of levels in the even-even core and, g jj is the single particle contribution which depend on g l and g s of the odd nucleon. In the actual calculations the computer program PBEM [26] has been used. 
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For the odd Te neutron we use g l =0. µ n and g s =-1.5 µ n . The spin g-factor indicates some quenching from that of a free neutron. It should be noted that there is a wide range of g l and g s values that give a reasonable fit to the data. In considering the M1 operator one should keep in mind that for the special choice g b = g l = g s the operator Eq. (8) reduces to the operator for total angular 
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other calculations where it should be noted that we have not optimized the parameters for each nucleus but rather used one set for all. The E2 transitions do not show a clear pattern that allows for the arrangement of the levels into bands. This is partly due to the fact that there are several single-particle levels important for the low-lying states and partly due to the fact that the even-even cores do not show strong collectivity. Measured B(M1) values are only available for some transitions in 123 T e (Table V) and 125 T e (Table VI) . The calculation shows some large discrepancies for 123 T e while for 125 T e the over-all agreement is rather good, considerably better than for the calculation of ref. [1] . The poorer agreement for M1 transitions could be due to the fact that for the M1-operator in IBFA higher-order terms are more important than for the E2-operator due to the fact that the M1 transitions are not collective.
V. SPECTROSCOPIC FACTORS
The operator for single particle transfer in the model is based on the microscopic interpretation of the structure of the bosons as fermion pairs. In one particle transfer the (generalized) seniority of the state may increase or decrease with one unit for pick-up (decreasing the number of target nucleons in for example a (p,d) reaction) as well as for stripping (such as (d,p) where the number of target nucleons in increased) reactions. The general structure of the single particle transfer operator for stripping reactions where the odd fermion is a particle rather than a hole, can be decomposed as
where the first term is boson number conserving while the second term changes it by one unit. Since, by definition, the quasi-particle operator a † j increases the generalized seniority of the state by one unit and s † da † j decreases it [27] , the first term in Eq. (9) is written as
Similarly the expression for the second, boson number changing, term in Eq. (9) is
The coefficients are defined as N β = j,j β 2 j ,j where the normalization constants K ± j are chosen such that
Very similar formulas can be written for the case that the odd-fermion degree of freedom coupled to the bosons is hole-like in stead of particle like. For pick-up reactions the adjoint operators are used. The spectroscopic factors depend sensitively on the occupation probabilities of the single particle levels (v 2 j ) in as given in Table IV and Table III which also enter in the calculation of excitation energies and electromagnetic transitions. A good example of the nice agreement obtained can be seen in the results for 123 Te (Table XI) . In the calculation for the 11/2 − levels the spectroscopic factor for Stripping is smaller than for Pickup due to the fact that v 2 11/2 > 0.5, in nice agreement with the data. Also for the other single particle levels the trends are reproduced correctly. For the 3/2 + levels the calculation predict almost vanishing values for the second level, again in agreement with the observations. In 127 Te some discrepancies are observed for the 5/2 + and 7/2 + levels where the spectroscopic factor for Pickup is predicted to be large while the data indicate much larger values for Stripping. This probably indicates that the occupancies for the d 5/2 and the g 7/2 levels has been taken too large.
VI. CONCLUSIONS
In the present work systematic calculations in the IBFA model for of odd-mass 125−131 Xe and 123−131 Te are described by coupling the degrees of freedom of a single fermion to the even-even core as described in [8] . We obtained a rather detailed agreement for the excitation energies of all isotopes in consideration using a fixed interaction strength for the whole region where only the energies and occupation probabilities of the single particle levels coupled to the system of bosons is are varying across the mass range. The same occupation probabilities also enter in the operators for electromagnetic transitions and more explicitly in the expressions for singleparticle-transfer probabilities. The latter form therefore a sensitive test of the same parameters that enter in the calculation of excitation energies.
To conclude, our results show that an accurate description can be obtained for an extended region of isotopes in the IBFA model using interaction strengths that are fixed over the whole mass region which single particle parameters that show a systematic variation. 
